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Attention:

Subject:

S. W. Ahrends, Director
Technical Services Division

Bechtel Job No. 14501, FUSRAP Project
DOE Contract No. DE-AC05810R20722
Characterization Planning for SLAPS, HISS,
the Downtown St. Louis Site
Code: 7310/WBS: 153

and

References: 1 DOE Letter, Ahrends
Planning for SLAPS,
July 8, 1987

to Hovey, "Characterization
HISS, and Mallinckrodt,• dated

2. BNI Letter, Liedle to McCracken, 'Characterization
Surveys - St. Louis Area," dated July 31, 1987

Dear Mr. Ahrends:

Attached is a summary of the characterization planning for SLAPS,
SLAPS Vicinity Properties, Latty Avenue Sites and the St. Louis
Downtown Site. This summary supports the Environmental Review and
Analysis (ERA) process for these sites. it is important to note
that many of the referenced plans have been prepared prior to the
recent development of the ERA process and, as a result, are in a
format which is different than that outlined for the ERA Volume 1,
Section 3.1. Rather than attempting to revise previously published
plans in a format consistent with the ERA process, it was determined
during conversations between Steve McCracken and Steve Liedle that a
summary of past, present, and future characterization planning (such
as that enclosed), would be appropriate for our purposes. This
summary including previously published characterization plans and
future plans prepared in the ERA format (i.e., downtown site) will
be very useful in providing regulatory personnel and the public with
an indication of work at the Missouri sites. if there are any
questions, please contact Steve Liedle at 576-3997.

CONCURRENCE Very truly yours,

K. Hovey
Program Manager - FUSRAP

tm
Attachment: As Stated
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1.0 PLANS FOR SITF CHARACTERIZATION/REMFDIAL INVFSTIGATION

The Department of Energy (DOE) will complete renedial action at
several sites in the St. Louis area. The sites are part of the
p.-> r r- r ! v "- : ; : 7«~-' Site Peredia! Action r)r:. 7rar '""SPA71' -:r: ••• : nr;;;-:' •

"':*•*'.• *'.''-TI j>- Tr op'• r ". i * T

o .St. r GUI ? A i r p o r t Site (SLAPS)

o SLAPS Vicinity Properties

o Downtown St. Louis Site

Prior to the completion of remedial action and in support of
documentation required by various environmental laws [i.e., National
Environmental Policy Act (NEPA), and Superfund Amendments and
Reauthorization Act (SARA)1, extensive site characterization/
remedial investigation has been completed. Additional
characterization needed to refine waste volume estimates and to
define waste constituents is currently being planned and will be
implemented after review by EPA and the Missouri Department of
Natural Resources (MDNR). Various plans are generated to support
site characterization/remedial investigation including those for
samplina and analysis, health and safety, data management, and
community relations. This document provides a summary of sampling
and analysis planning which has been completed or will be completed
in the near future. Previously published plans are appended for
reference.

1.1 HISTORICAL OVERVIEW

In 1974 the United States Congress instituted the FUSRAP. The
FUSRAP is an effort directed by the DOE to identify, cleanup, or
otherwise control sites where residual radioactive contamination
(exceeding current guidelines) remains from activities carried out
under contracts with the Manhatten Engineer District (MED) and the
Atomic Energy Commission (AEC) during the early years of the nations
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atomic energy program. The necessity for the characterization/
remedial investigation activities given in this report arise from
the use of the Downtown St. Louis Site, owned and operated hy
Ma 11inekrodt, Inc., as a uranium processinq facility fror ]Q42 -
I Q r " jrr̂ 'T .? o r. f r a c t :=• •*".-••- i - *• "FD'AFr.

~r. <• rV'v.'p •• •-•'.•; n St. r.o;j : .• S : " • • : .- '. -" r.i *" '^d or. Des'r-r'ar S ^ r - - - - - :r S*". .
r<">i;i:^, Missouri and cov^r.- approximately ^5 acrf-s. ""his site was
utilized for several operations involving the processing and
production of various forms of uranium compounds and the machining
and recovery of uranium metal. During the period of time that
operations were occurring at the Downtown St. Louis Site, the waste
from these operations were stored at the SLAPS (Ref. 1). In 1966
part of the waste, including ore residues and the uranium and
radium-bearing process waste, stored at SLAPS were purchased by the
Continental Mining and Milling Company of Chicago, Illinois, and
moved for storage to 9200 Latty Avenue, now the Hazelwood Interim
Storage Site (HISS). After most of the residues had been removed
from SLAPS, all of the existing on-site structures were demolished
and buried. In 1969, the St. Louis Airport Authority transported
the remaining waste to the quarry at Weldon Springs, Missouri and
the AEC-Oak Ridge Operations performed a radiological survey of the
property. From 1967 to 1974 the waste at HISS was sold to the
Commercial Discount Corporation and shipped to the Cotter
Corporation in Chicago, Illinois. Part of this waste was diluted
with site soil and shipped to the West Lake Landfill in St. Louis
County. Figure 1 shows the location of these sites.

Since the contamination at the Downtown St. Louis Site and at the
SLAPS resulted from MED/AEC operations, these sites were included
under the FUSRAP. The contamination at the HISS and Futura resulted
from commercial operations involving the radioactive material from
SLAPS and was not included under the FUSRAP initially. However, in
1984 the Energy and Water Appropriations Act directed the DOE to
conduct a decontamination research and development project at four
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sites throughout the nation, including 9200 Latty Avenue. At this
time, the HISS and the Futura Coating sites were added to the FUSPAP
hy Congress to expedite the decontamination process (Ref. 2).

: . : SAMPMNC Arm ANALYSIS PLAN'S

. 2 . ' SLATS, r a t i y Ayg-nj-- Pr op^r '- i ̂ s and SLAPS Vicini'-y Properties

The sampling and analysis plannina for the SLAPS and HISS has been
divided into three areas:

o Latty Avenue Properties including FUTURA and HISS

o SLAPS (on-site)

o SLAPS Vicinity Properties including Coldwater Creek and the
haul roads.

Tables 1-4 gives the current status of the characterization plans
for each of these three areas and Figure 2 shows the location of
each area and indicates corresponding plans that have been or will
be prepared .

Appended to this report are published characterization plans. These
plans include a brief history of each site, the scope and purpose of
the characterization activities, the characterization approach and
methodology, and the personnel health and safety requirements.

In all of these reports the invest igat ional techniques are very
similar. These techniques include:

o Walkover surveys - these surveys consist of gamma radiation
scans of individual 5P-ft by 50-ft grid blocks. The walkover
survey covers essentially 100 percent of the ground surface
and ensures that hotspots between grid points are detected.

o Cone-shielded surveys - these surveys consist of
cone-shielded gamma scint i 1 lometer measurements made at
regular intervals. These measurements minimize discrepancies
in the size of a given area that might have been created by
lateral gamma flux (shine) from other contaminated areas
nearby.

8/20/87



TABLE 1

CHARACTERIZATION PLANNING

SLAPS Characterl lat ion Planning and Proqreaa

SITl CHARACTERIZATION PLAN SCOPE

SLAPS
(on-sl t«)

July 1906

SLAPS
( o n - a l t e l

October 1987
(Planned Date)

Walkover survey, coneahleld ytmmt
•eaaureBente, 22 PIC MeeaureMnta
around elte perimeter, 102 bore-
hole*, 9*Mi logging, toll
sampling and analyaie. Al«o
Included Halted chealcal char-
acter iza t ion to lnv»»tlqate
potential preaence of haiardoua
chealcala on-ilte and a Halted
Hydroqeoloqlcal Inveetl9atIon.

Total of 30 hole* to be drilled.
The aaae aaapllng procedure aa
for the HISS chealcal Character-
ization la to be followed w i t h
one exception: 0 biased hole*
•111 be pre-eelected Inatead
of 3.

field Mork coMpl't'd in »uqu«t l«
Characteriiation Report achedulr*
publlahed Auquat 1917. !it D«f t
acterlzatlon Report In nay 198".
Publlahed Molted Che«i >1
Characterization Let ter Repor:
Harch », 19»7. Publl«hr ! l « S e >
ffydro^eologic L e t t e r fr t it
January 21, 1917.

Field work achedule tu t r< j :n .v t«r 1
wi th coaplet Ion c t f l e l ? ^ ^ r l t i > - » < ! j l r
for Deceac>er 190^ . A rcir.Mne<! 1 * 4 ( 1 . t
satlon plan for H iss ' rUTVPA S L A P , is
planned. Ttie Charac te r i r«* 1< n Repor * !
acheduled to he put. I i a r< - I in s r ; - . - t , « :



TABLE 2

CHARACTMIIATIOH PUNN1NE

Latty Avenue Properties character izat ion Planning and »ro*jreaa

CHARACTERIZATION PLAN PUBLISHED score

HISS

HISS Chanlcal

October !»•«

Octoher 1»»7
(Planned Oat* )

fUTURA •MlolOf lea ] September 1986

fUTURA Cheeilcal October 1*87
(Planned oat*)

Padloloqira1 Novrnt»r 21 , I
( l«tt»r P lan l

Walkover Surv*y, Coneahleld
Meaaurenenta, 15 PIC »ea*ur
36 borehole*, gaiuft
aaiapllng and analyaea

•enta,
•oil

Total of £ holes to be drilled. 3
blaaed holee aampled in 2' dlacrct*
i nc t rva la In radioloqirally con-
tanlnattd waat* for PCTA, volatllta,
•••)! -volat 1199, and Bttala. OVM
•a«pl* b«low rad. contavlnatcd
va«t* aavplvd for volatlln, a*«l-
volatllta, iwtala. Othar 3 holta
choaan randonly - 1 aaapla fro*
each wil l b* co»poait«d in ar»a
of rad. contaminated waat* for
RCFA, volatll«a, a*«l-volitIl*a,
t Bttala aavplinq. Th«n 2'
dlacrct* lnt*rrala oil) b«
aaaiplrd aa d**crlb*d abov*.

Bulldlnq aurv«ya Included B«ta/
Gaa»u rxpoaur* rate i radon
monitoring t air paniculate
aanpllnq. Grounda aurveya
Included w« lkov* r lean, con*-
ah]*ld gamata Heanureeienta, 12
PIC »eaaureaente, 57 boreholea
(10 of theee Inaid* building*).
gaHMa logging, aoil aaapllng,
and analyala.

Total of < holei to be dri l led.
Tb* exact MB* aanpllng procedure
aa for the HISS Oie»lcal Char-
ac te r i za t i on •. to be folloved.

Ha Hover *urv*y, Include* Rail-
road Proper ty , Wanner Property,
and a port ion of Stone Property,
all «d1ac»nt to th» HISS.
conr>Hhl«»M qaruna »easur ement « ,
)7 pic meaiur^wenr*, 15 bore-
hol** , qapna 1OTI tng , 61 ' and
arirr* '1 ho lon, n r . i l sanpl lnq b
an4 1 ysI 1 .

rleld vork coea^leted In Noveai «r I'd*,
Ctvaracterliat ion »*port [utiii,1.*! n.
June 1*17.

field work scheduled to t>egln c^ r N«I \ >
vlth coopletlon of f l e l l wur« i ••!<:*,'
for December 1M7. A co«fcin».i chun - t r :
nation plan and chMlca; rhaia t r r < - < .
report for RlSS/Putur* I* pl«nn»,'. T'r
Criaracterliatlon Report \i • ' r j ; : .- t
publlahed in Auguit !«•>.

rleld work complete.) In y* e«iLe: ]
Character liat Ion Report r ^ . t i l s ' - I
July 1»I7.

Pl*ld work acheduled to be^in
with coeipletlon of field work *,
for December 1M7. A cor: • n» :
ration plan and ch*»lcal K a r a t
report for RISS/rtnX'RA in p lan r . •
Character liat Ion Report i s. > •• •
publl*h*d in Auguat 19B8.

Field work co«f>l*t*d In 3e. rrt , ,
Character ll*t Ion Report s.'r-1.,:-
pub)>ah*d Apri l 1*18.



TABLE 2

«:TE

CKAMCTUItATICW PLAMUNC

Latty Av«nu« Prop«ftlaa Charact «r Hit Ion Planning and Proo;r»aa (Continued I

CHARACTERIZATION PLAN PUILISHtO (COPI

V I C J N I T r
PROPERTIES
ADJACENT TO
LATTY A V K .

iMIolOflc*! r*hru«ry 12, 1*87
Hotter Plan)

AMndiMnt to R*d.
Ch«r«ct«rlt«tIon P]«n
for V ic in i ty Propcrtl**
ad)«cent to Mtty Av*.

Junt 1, M87

* »hou]d«r«
Utty Av*nu» fro* th»
»»t«ndlnq ro Mnlty Road.
M*lkov«r iur«*y, con«ihl«ld 9*
»»««uc»«»nt«, 312 bor«hol««, 9«MM
loqqinq, ioil •••pllnf and
•nllyili.

f l « l d wort in Jun* I «6 ' .

Enco*p»»s propvrtlr*
to Latty Av*. Nalkovir «ur»«y,
aurfac* sull aanpllng and
analyai s .

Pl«ld work to t* conpl«tei in
Au^uat 1*17. Charac t> r l>«< Ion
•ch»<3ul«d to h« p u t l i t i r t . •
wi th HISS V? In A p r i l I ^ S d .



CHARACTERIZATION PLAN

TABLE 3

CHARACTER!IATION PLAMNIMG

SLAPS V ic in i ty Propertlea Character Hit Ion Planning and Proqrae*

PUBLISHED SCOT!

Radlologlcal October J, 1917
(Letter P lan)

Include* Bal ir ie ld, Coldvater
Creek to 200* dovnatrea*) of the
HISS water dlechar9e point,
Rail toad Track property forcing
•outhern bounder? of SLAM.
Included walkover aurvey,
coneahield gaaaa aM*ureeM>nte;,
»9 pic ••••ureaenta, 1* bore-
hole*, <ja«u 1099^9, 21J hand
auqered hole*, aoil aaapllnq
and analyal* .

field work co«plettd Ha> :*I7. Charac te r -
liatlon of SLAPS VT reauoed In July 19*?.
Thla characterization w<,n alau encoapaaae
Airport 'roperty aouth of aanahee Bead 4
*itende>4 Coldveter t ' i * « r k 4 ditrhe* bealde
NcDoiMtell Blvd. c?.a rart *: i zat i on Peport
for all SLAPS vp* 11 he- l - .p* to \.r ruMiahe
September MSI.

SLAPS
DITCHES

HADLROADS
4 ADJACENT
PROPERTIES IN
SLAPS ARE*

Radiologica1 Auquat 1987
(Planned Date)
July 1997
IPrepubl1 car ion)

Bet a-gan*ia do*e rate* at ground
surface, coneahield qae»M aeaaurr-
•enta, 21 Pic »*eaure»enta, bore-
holt* alonq each aide of MCDonnell
Blvd., qanna looking, aol 1
•avpllnq and analyal*. Water i
atreaai (edinent *a«pllnq froa
coldiwter Creek and dltchea
along HcDonnell Blvd.

encoftpasaea Perahall Rd. ,
Raielwood nlvd., McDonnell Blvd.,
and ad)ac«nt propertlea. Malk-
over aurv^y , aotl aaftpljnq and
analys is , 102 boreholra to be
drilled, qanna loflqlng, 135
han.) auqered holea In Phaae I
wo rk , phaae II, If required,
wi l l be planned after data fro*>
phaae I have been analysed.

field work complete] in .^r,» ) '
Character 1 zat: on t<epor: \ .11 : «'

1*1).

field work for Pha.r :
b* coaw^leted In O ' toc>«c
character izat ion pe r ' * '
b* published o t o t e r .^e

si-Air i,
DALI.Flrr.D
AREA

Geological and
I'ytUoqeo logical

Ju ly 19B7 Dril l ing 44 borehole*, Install-
at ion of aruundwater aonltorlng
wrlla, wel 1 -develop*>ent , civil
aurvey, hylr oqeoloqical teatlng,
f l *M p»rJ<»dt'ill ty te*t lnq,
qroundwate: level n»asurlnq.
ch*»lcal/qeoch>»icol tea t lnq -
hoth f i e ld 4 laboratory teat lnq,
qeotechniral teltlnq.

field work echeJulel • . i .• or, I
January I'M. <~ri«ra • ri .. >• I en
acheduled to t* t *r. 11 s.'i*-! .n *•; j



TABLE 4

C H A R A C T E R I Z A T I O N PUN

CKARACTHUSATION PLAMUHG

Downtovn at. LouH Site Ch*i«ct«r i ;«r Ion PUnnlnq

score

fcoqt»««

Downt own
St. LOUIJ S i te

Ptbctury 1
(Pl«nn«d)

Mtlkovtc, bor»hol«« »nd 9*MM
loqqlnq, >oil M«pMn<] and
• nalyili, tnjllillnq «urv«yi.
CTit«lcil (utinq, 9*ot*ctinlc«J
•oil t»ltlnq. pi*)4 work will
b* conducted In 2 ph«*«t.

Pl«ld work •ch«tful*d to (»• co
Jan. 1»H. C*i«r«ct «r u«t ion

*d to b« pobl l>h*< S>p
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o Soil sampling - soil samples are collected from both surface
locations and boreholes. The surface sampling consists of
obtaining a sample from the first 6 inches of soil. Samples
from boreholes are usually obtained by driving a split-spoon
sampler in advance of the auger and obtaining continuous
representative samples from each borehole. Selected soil
samples ar-> analyzed for jraniur-238, f~horiJr"-23n /
t h o r i u m - 2 3 ? , r a d i u m - 2 2 £ . A d d i t i o n a l ] ' / .- ̂  1 ~ ? -. ̂  d s a rp 1 °.° ?.'••
analyzed for chemical ronstitut^s.

o Gamma Ingaina - gamna loggina is performed :>y lowerina a
aarma sci n t i 1 l o m e t e r i n t o the borehole at f inch or 12 inch
intervals and obtaining a one minute count. This technique
provides an indication of the depth of the contaminated
material.

o Drainage pathways sampling - drainage pathways sampling is
done by obtaining surface water samples and sediment samples
in drainage pathways from areas of concern (if applicable).

In addition to the sampling that is performed to determine the
volume and type of contamination present, sampling is also performed
of the environmental media to assess the potential hazard to the
public from the contamination. Techniques that are used to monitor
the environmental media include:

o Gamma exposure rates - quarterly gamma exposure rates are
determined by placing thermoluminescent dosimeters (TLDs) at
various locations around the sites. These exposure rates
provide an upper limit on the exposure that the general
public could obtain from the site. In addition to these
on-site locations, the TLDs are also placed at locations in
the community that has been evaluated as containing no
contamination, these locations provide background
information .

o Radon measurements - quarterly atmospheric radon
concentrations are measured by using Terradex Track Etch
detectors. These detectors are placed at the same locations
as the TLDs. The atmospheric radon concentration
measurements provide an indication of the radon gas produced
by the on-site contamination.

o Groundwater analysis - On-site perimeter wells are sampled
quarterly. The samples are analyzed for radiological and
chemical contamination. These checks provide information
about the migration of contaminants into the water table.
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o Surface water analysis - surface water samples are obtained
from off-site drainage path locations, where appropriate.
These samples are tested for radiological and chemical
contamination. This information is used to determine if any
contamination is migratina off-site.

o M e t » r o 1 o g i c a 1 data - area rx-t^ro 1 001 ca 1 data i r, otitain^d - <"•
rorovide i n f o r m a t i o n ahou^ PO.̂ S i !• 1 •= wind blown o^nr an i na - : on .

All *-.;-'« above mentioned environmental data are corpil°d, revi^w^d,
and puolished yearly in Environmental Monitoring Reports for the
SLAPS and HISS.

1.2.2 Downtown St. Louis Site

At the present time the Downtown St. Louis Site characterization
plan is in draft. The following gives a brief summary of the
characterization methodology that will be presented in the
characterization plan.

The characterization of the Downtown St. Louis Site is complicated
by the expected presence of thorium-230. The thorium-230 is
anticipated because elevated concentrations of thorium-230 have been
found at SLAPS and HISS. The reason that thorium-230 creates a
problem in characterizing the site is that the thorium-230 has no
gamma signature and cannot be detected in the field. To compensate
for the presence of thorium-230, the characterization will be done
in a phased manner.

^he first phase of the characterization will consist of drilling
approximately 100 interior and exterior boreholes at selected
locations within 5 on-site plants. Soil samples will be collected
continuously from each borehole and the holes will be gamma logged.
The soil samples from the borehole will be analyzed for radiological
contamination (uranium-238, thorium-230, -232, and radium-226) and
for chemical contamination. Some of the boreholes will also be
extended to provide geological information and a few will be
developed into monitoring wells. In addition to the boreholes, a
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gamma walkover survey will be performed and alpha and beta-gamma
surveys w i l l be carried out in the existing buildings that were used
for the uranium operations.

~h>~ second phas" of the characterization w: 1'. ~oTi.7<- of a ?f-ri(ir r- f
boreholes placed to find the horizontal a no v-rti"ral boundaries of
• i j n i a 7", i n a t i o r . Soil ~ 3 r p 1 e s f r on t h e s •- b o r -"• - o ". •"- s w i l l r ̂  i n a 1 y 7 -> ••
for r. ho suspected r a d i o l o g i c a l and chenical ront a~ i na n t s .

1.2.3 Scheduling for the Sampling and Analysis Plans and Field Work

A schedule for the sampling and analysis plans and field work is
presented in Table 5. Sampling activities with multiple phases will
have only one report which will be prepared at the end of all field
and laboratory work. The characterization activities in St. Louis
began in May, 1982 and are scheduled for completion in September
1989.
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ST. LOUIS AREA CHARACTERIZATION SCHEDULE

LOCATION
TYPE Of

CHARACTERIZATION
PATE COMPLETE

PLAN FIELD LAB DRAFT REPORT

SLAPS Radiological July 1986"

Chemical (limited) July 1986"

Chemical
(detal led)

Geological

October 1987

Aug. 1986" Nov. 1986" June 1987"

Aug. 1986" Jan. 1987* June 1987*

Dec. 1987 Jan. 1988 Hay 1988

July 1987" Feb. 1988 March 1988 June 1988

Latty Avenue
Properties

HISS

Futura

Latty Avenue
Shoulders

Radiological October 1986" Nov. 1986" Feb. 1987" March 1987*

Chemical (Limited) N/A
(RCRA Char.)

1984" 1984" N/A

Chemical
(detalled)

Radiological

Chemical

Radlologleal

October 1987 Dec. 1987 Jan 1988 May 1988

June 1986" Dec. 1986" Feb. 1987" April I987«

October 1987 Dec. 1987 Jan. 1988 May 1988

February 1987" Aug. 1987" Nov. 1987 Jan. 1988

• Work Completed
»" Work Started
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ST. LOUIS AREA CHARACTERIZATION SCHEDULE

LOCATION
TYPE OF

CHARACTERIZATION
DATE COMPLETE

PLAN FIELD LAB T KE.PORT

Area Adjacent
to HISS

HISS Vici n i t y
Properties

SLAPS Vicinity
Properties

Ditches

Radiological

Chemical

Radiological

BalIfleId/Banshee Radiological
McOonnell/Coldweter
Creek
(25 properties)

Haul Roods
(I 5 properties)

Redlolog lea I

November 1966* Aug. 1987* Nov. 1967 Jan. 1988

Not Planned N/A N/A N/A

Phase I Phase 11 Phase I Phase 11

October 1986* Oct. 1986* Sep. 1987* Feb. 1987* Dec. l<»!7 «(,r i i 1988

October 1986* Oct. 1986* Sep. 1987** Feb. 1987* Or. I9H7 '•'-Hen - May 1988

Aug. 1987** Oct. 1987 TBO Jan. 1988 TBO

Downtown
St. Lools Site

Combined
Radiological.
Chemical, and
Geological

February 1988 May 1988 Jen. 1989 July 1988 Marrh I960 J u l y 1989

• Work Completed
** Work Started
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2.0 RFFERENCFS

1. Oak Ridge National Laboratories, Radiological Survey of the
Mallinckrodt rhemic^1. Works, .St. r,ouis, "issouri, ^bruary

I. Bechtei National, Tnc. characterization Plan for tre Hazelwood
I n r e r i rr. Storage S i -. - , r'ak Pido^, ""N, October 1^8^.
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